Objective: Genomic sequencing is becoming increasingly accessible, highlighting the need to understand the social and psychological factors that drive interest in receiving testing results. These decisions may depend on perceived descriptive norms (how most others behave) and injunctive norms (what is approved of by others). We predicted that descriptive norms would be directly associated with intentions to learn genomic sequencing results, whereas injunctive norms would be associated indirectly, via attitudes. These differential associations with intentions versus attitudes were hypothesized to be strongest when individuals held ambivalent attitudes toward obtaining results. Method: Participants enrolled in a genomic sequencing trial (n ϭ 372) reported intentions to learn medically actionable, nonmedically actionable, and carrier sequencing results. Descriptive norms items referenced other study participants. Injunctive norms were analyzed separately for close friends and family members. Attitudes, attitudinal ambivalence, and sociodemographic covariates were also assessed. Results: In structural equation models, both descriptive norms and friend injunctive norms were associated with intentions to receive all sequencing results (ps Ͻ .004). Attitudes consistently mediated all friend injunctive norms-intentions associations, but not the descriptive norms-intentions associations. Attitudinal ambivalence moderated the association between friend injunctive norms (p Յ .001), but not descriptive norms (p ϭ .16), and attitudes. Injunctive norms were significantly associated with attitudes when ambivalence was high, but were unrelated when ambivalence was low. Results replicated for family injunctive norms. Conclusions: Descriptive and injunctive norms play roles in genomic sequencing decisions. Considering mediators and moderators of these processes enhances ability to optimize use of normative information to support informed decision making.
The Precision Medicine Initiative ("All of Us"), which aims to engage over 1 million Americans in genomic sequencing, highlights the potential for using genomic information to improve population health (The White House, 2015) . Advancements in sequencing technology have reduced the cost and increased availability of testing (Biesecker & Green, 2014) . Genomic sequencing can be used to identify the cause of undiagnosed disease (Daoud et al., 2016) , to test for medically actionable secondary findings (Green et al., 2013) , and for broad carrier screening (Haque et al., 2016) . Results from genomic sequencing can be particularly useful in the case of actionable results, to reduce future health risks by pursuing screening or changing one's lifestyle behaviors, and in carrier screening, to make informed reproductive choices.
However, the novelty of genomic sequencing introduces challenges for individuals faced with decisions about undergoing and receiving the results of testing. In considering the value of the potential information, recipients must weigh the likelihood of an uncertain result. These are findings that may or may not represent pathogenic variants in the absence of further data. As such, decisions to receive genomic sequencing results are complicated by consideration of the consequences of a range of uncertainties (Han et al., 2017) . For patients, genetic discrimination has been a long-standing concern (Green, Lautenbach, & McGuire, 2015) . Individuals and clinicians making these decisions do so with limitations in information and social considerations. Given the potential health benefits and the associated risks, it is important to understand the factors that contribute to individuals' decisions not only to undergo genomic sequencing, but also to ultimately receive the results of genomic sequencing tests.
Research has focused primarily on intrapersonal predictors (e.g., risk, worry) in the context of genomic testing and sequencing (Sweeny, Ghane, Legg, Huynh, & Andrews, 2014) . Owing to little experience with this novel testing, individuals may look to others during decision making. Whereas descriptive norms reflect how most others behave in a situation, injunctive norms reflect what is approved or disapproved by most others (Cialdini, Reno, & Kallgren, 1990) . Associations have been documented between injunctive norms and genetic testing intentions (Sweeny et al., 2014) , with less attention to descriptive norms. As genomic sequencing has become more widely utilized (Lim et al., 2017) and is projected to increase in availability (Johansen Taber, Dickinson, & Wilson, 2014) , research is needed to provide a head start in understanding how psychosocial factors might drive decision making.
In the present research, participants enrolled in a genomic sequencing trial indicated intentions to learn genomic information for medically actionable diseases and nonactionable diseases, reflecting genes that predispose to a disease that can versus cannot be treated. Intentions were also rated for carrier status, genes which may affect their biological children's health but not their own. Intentions to receive results indeed vary, as individuals enroll in sequencing trials not only to receive their results, but also to contribute to scientific knowledge (Facio et al., 2011) . We examined associations of descriptive and injunctive norms with intentions for receiving sequencing results and considered whether these associations were mediated by attitudes and moderated by attitudinal ambivalence.
Understanding the mediators and moderators of putative determinants of behavior is important for designing efficacious interventions. With respect to mediators, descriptive and injunctive norms are likely to operate via different pathways. It has been hypothesized that descriptive norms have a direct influence on behavior, whereas injunctive norms have an indirect influence, altering beliefs or cognitions en route to behavior (Cialdini, 2003) . Indeed, experiments support that injunctive norms operate through evaluations and attitudes (Cialdini, 2003; Reid & Aiken, 2013) . However, to our knowledge, whether descriptive norms also have an indirect effect through evaluations has not been examined.
With regard to moderators, individuals may be most likely to look to others for guidance on whether to receive genomic sequencing results when the best course of action is ambiguous (Cialdini & Trost, 1998) . Attitudinal ambivalence occurs when individuals simultaneously hold positive and negative attitudes about an object (Conner & Sparks, 2002) . Ambivalence weakens reliance on personal beliefs in decision making (Conner & Sparks, 2002) and may therefore heighten reliance on normative information. Ambivalence is common in genetics decision making, as people hold positive attitudes about certain aspects (e.g., knowledge gained) but negative attitudes about others (e.g., discrimination; Haga et al., 2013; Sapp et al., 2010) . Whether the effect of descriptive norms is moderated by attitudinal ambivalence has not been examined, and the literature on injunctive norms is mixed (e.g., Conner, Povey, Sparks, James, & Shepherd, 2003; Hohman, Crano, Siegel, & Alvaro, 2014) . Consistent with Hohman, Crano, and Niedbala (2016) , previous research has not considered that ambivalence should heighten the indirect influence of injunctive norms on attitudes Conversely, because descriptive norms do not operate through attitudes, high ambivalence should enhance the direct association of descriptive norms with intentions but should not foster an indirect influence via attitudes.
Descriptive and injunctive norms are differentially motivated by the goals of accurate decision making versus relationship formation and maintenance, and therefore differ in which reference group is most influential (Cialdini & Trost, 1998) . For descriptive norms, the behavior of others who have experienced the same situation (i.e., others who have the opportunity to learn sequencing results) indicates the most effective course of action and is most influential (Goldstein, Cialdini, & Griskevicius, 2008) . For injunctive norms, we are most influenced by potential receipt of approval from others with whom we desire a relationship (i.e., close others; Christensen, Rothgerber, Wood, & Matz, 2004; Neighbors et al., 2008) .
We examined associations of descriptive and injunctive norms with intentions to learn genomic sequencing results. Participants were enrolled in a National Institutes of Health genomic sequencing trial (ClinSeq) aimed at identifying variants related to heart disease and carrying out whole genomic sequencing. Prior to receiving any results, participants reported intentions for learning results for medically actionable diseases, nonactionable diseases, and carrier status. Building on the reference groups identified as important in previous research, descriptive norms referenced other study participants. Injunctive norms were examined for two separate referents-close friends and family members. It would make less conceptual sense for people's sequencing decisions to be driven by approval from other study participants (people with whom they are not acquainted), or by perceptions of whether family and friends seek out sequencing results, given the relatively low frequency of enrollment in sequencing studies.
We hypothesized that whereas descriptive norms would have a direct association with intentions to learn sequencing results (see Figure 1 ), the effect of injunctive norms would be mediated by attitudes. Moreover, high attitudinal ambivalence was expected to strengthen the associations between descriptive norms and intentions and between injunctive norms and attitudes, but have no effect on the relationship between descriptive norms and attitudes. Given previous research, we made no predictions regarding whether ambivalence would moderate the association between injunctive norms and intentions. As it is unclear whether the role of norms varies in the context of more versus less threat (i.e., medically nonactionable vs. actionable results), our predictions did not differentiate the three types of sequencing results.
Method

Participants and Procedure
The National Human Genome Research Institute's Institutional Review Board approved the parent study. Participants provided informed consent before enrolling in the study. All participants provided DNA samples and completed a baseline survey before receiving any genetic information. They were informed that ge-netic information may be available in the future. Other manuscripts have examined predictors of intentions to learn sequencing results but have not examined norms, ambivalence, or attitudes Taber, Klein, Ferrer, Han, et al., 2015; Taber, Klein, Ferrer, Lewis, Harris, et al., 2015) .
Participants (N ϭ 540) were recruited from the greater Bethesda, Maryland area. At enrollment, participants were required to be over age 45, to maximize likelihood of detecting heart disease, and under 65, to allow sufficient time for studying longterm outcomes in the parent study. Inclusion in analyses required that participants provided complete data on all predictors (n ϭ 394). Our analytic approach for addressing nonindependence due to 54 spousal pairs enrolled in the trial, described below, resulted in a final sample of 372 observations.
Measures
Participants responded to items referencing the results of genomic sequencing for three different types of outcomes-medically actionable, nonmedically actionable, and carrier results. Medically actionable disease results referenced "a gene variant that predisposes you to a disease that can be prevented or treated." Nonmedically actionable disease results referenced "a gene variant that predisposes you to a disease that cannot be prevented or treated." Carrier status results referenced "a gene variant that does not affect your health, but that may be important to the health of other relatives, such as your children."
Intentions. Intentions to learn the three types of sequencing results were each measured by two items (adapted from Dormandy, Hankins, & Marteau, 2006) . Items included "I intend to learn such a result" rated on a scale from 1 (definitely no) to 5 (definitely yes) and "How likely is it that you will choose to learn about such a result?" rated on a scale from 1 (extremely unlikely) to 7 (extremely likely). Correlations between the two items ranged from .22 to .72 (medically actionable: r ϭ .22, p Ͻ .001; nonmedically actionable: r ϭ .72, p Ͻ .001; carrier status: r ϭ .31, p Ͻ .001). The modest correlations for medically actionable and carrier results are likely due to range restriction. Over 80% of respondents selected the top two response options on both sets of items. The high correspondence in ratings, and the high correlation for the nonmedically actionable items, suggests that the items are tapping the same construct.
Given the different scales for the two items, items were standardized and then averaged to form independent scales for each of the three types of results. A log transformation was applied to normalize the distributions (medically actionable: original skew ϭ Ϫ1.64 and kurtosis ϭ 2.17, transformed skew ϭ Ϫ1.09 and kurtosis ϭ Ϫ0.20; nonmedically actionable: original skew ϭ Ϫ1.54 and kurtosis ϭ 1.93, transformed skew ϭ Ϫ0.84 and kurtosis ϭ Ϫ0.66; carrier: original skew ϭ Ϫ1.94 and kurtosis ϭ 4.43, transformed skew ϭ Ϫ1.04 and kurtosis ϭ Ϫ0.05). Scores were reverse-scored to preserve the original direction of the items (Tabachnick & Fidell, 2013; see also, e.g., Taber, Klein, Ferrer, Lewis, Biesecker, et al., 2015 , for similar treatment of intentions). Dichotomizing the intentions measures (highest possible score vs. all others) to address skew and ceiling effects produced the same results. The continuous measures are therefore reported.
Descriptive norms. Descriptive norms were assessed with two items paralleling those for intentions. Items assessed whether other ClinSeq participants "intend to learn their results" rated from 1 (definitely no) to 5 (definitely yes) and would likely "choose to learn their results" rated from 1 (extremely unlikely) to 7 (extremely likely). The items were standardized and averaged, r ϭ .65, p Ͻ .001.
Injunctive norms. Separate items assessed participants' perceived approval to learn results from their doctor, partner, sibling(s), child(ren), and close friends. Close friends were selected as the primary referent because participants would seek approval from friends, and like the "other ClinSeq participants" referent used for descriptive norms, was one for whom sequencing results have no bearing on personal health outcomes. Injunctive norms Figure 1 . Hypothesized relationships among descriptive norms, injunctive norms, attitudes, intentions and ambivalence. Solid lines reflect relationships hypothesized to be significant, dashed lines reflect relationships hypothesized to be nonsignificant, and bold lines reflect relationships for which we did not make predictions.
included three items, one for each type of sequencing results. Participants responded to, "My closest friends think that I should learn such a result" on a scale from 1 (definitely no) to 5 (definitely yes). To maintain the same level of specificity as descriptive norms, the three items were averaged (␣ ϭ .86) for participants who responded to at least two items. As results may be consequential for biological family members, their approval could arguably exert only a direct effect on intentions, rather than an indirect effect through attitudes. To demonstrate generalizability of results, we conducted a sensitivity analysis examining family injunctive norms, reflecting mean level of approval from biological family members-siblings and children.
Attitudes. Attitudes were assessed with 18 items total, six for each of the three types of sequencing results. Items were adapted from previous research (Biesecker, 2012; Dormandy et al., 2006; Montenegro et al., 2011; Solomon et al., 2012) . For each type of sequencing result, participants rated on a 1-to-7 scale the extent to which "For me, learning such a result would be" (1) a bad thing versus not a bad thing, (2) not beneficial versus beneficial, (3) harmful versus not harmful, (4) not a good thing versus a good thing, (5) not worthwhile versus worthwhile, and (6) unimportant versus important. Consistent with the treatment of injunctive norms, all items were averaged (␣ ϭ .92).
Attitudinal ambivalence. Attitudinal ambivalence was assessed with six items total, two for each type of sequencing result (adapted from Lipkus, Green, & Marcus, 2003) . Items reflected felt, rather than potential, ambivalence. Both assessment approaches are common, and neither has been deemed preferable for psychological research (Conner & Armitage, 2008) . Participants indicated to what extent they "have mixed feelings about whether to receive this type of sequencing result" and are "torn about whether to learn this type of sequencing result" on a 1 (strongly disagree) to 5 (strongly agree) scale. The six items were averaged (␣ ϭ .90).
Demographics. Participants reported demographic variables that may be associated with intending to learn the results of genetic testing. These included age, gender, race and ethnicity (coded as White vs. non-White). Participants also reported educational level (1 ϭ high school, 2 ϭ some college, 3 ϭ college graduate, 4 ϭ postgraduate) and household income, ranging from 1 (less than $25,000/year) to 5 (more than $100,000/year).
Data Analysis
Fifty-four pairs of spouses were enrolled in the parent study, potentially violating the assumption of independence of observations. Among the primary variables, only injunctive norms were correlated between husbands and wives (r ϭ .39, p ϭ .01; Kenny, Kashy, & Cook, 2006) . As recommended by Kenny et al. (2006) , we addressed nonindependence by using the average of the spouse's scores on all variables in place of the husband's and wives' individual scores, resulting in an analytic sample of 372. Sample descriptives and bivariate correlations among the variables of interest were examined. Given their associations with favorability toward genetic testing, gender, age, and education were included as covariates (Aro et al., 1997; Collins, Ryan, & Truby, 2014; Vermeulen, Henneman, van El, & Cornel, 2014) . Ethnicity and income, which often covary with education, were also included as covariates.
All hypotheses were tested in structural equation models, analyzed in Mplus 7 (Muthén & Muthén, 2015) . Direct and indirect effects were examined simultaneously in three separate models, one for intentions to learn each type of sequencing result. Norms and all covariates predicted attitudes, and all variables, including attitudes, predicted intentions. Mediation analyses utilized biascorrected bootstrapped confidence intervals (CIs; MacKinnon, 2008) . Interactions between ambivalence and both norms were added to these base models. Variables were mean centered prior to forming interactions; significant interactions were probed at 1 SD above and below the mean of ambivalence (Aiken & West, 1991) . In the sensitivity analysis, all analyses were conducted with "family injunctive norms" inserted in place of "friend injunctive norms."
Results
Participants averaged 60.7 years of age at survey completion (SD ϭ 5.51). They were predominantly male (57%), White (93%), had a college or postgraduate degree (89%), and earned more than $100,000 per year (78%), a common demographic profile for people engaged in genomic sequencing research and practice (Hensley Alford et al., 2011) . Participants retained in analyses did not differ from those who failed to provide complete data (n ϭ 146) on demographic factors, descriptive norms, or intentions (ps Ն .08). However, retained participants had more positive attitudes toward (p ϭ .03) and were less ambivalent in their attitudes about learning their sequencing results (p ϭ .01). Most individuals (77%) were excluded because they indicated that at least two of the three friend injunctive norms items were "not applicable."
Descriptive statistics for and bivariate correlations between the primary predictors and outcomes are presented in Table 1 . There was only a small correlation between descriptive and injunctive norms (r ϭ .14), supporting that they are distinct constructs. Descriptive and injunctive norms both exhibited small to moderate correlations with intentions to learn each type of sequencing result (rs ϭ .18 -.22). Attitudes were more strongly correlated with all three intentions outcomes (rs ϭ .30 -.52) than were either descriptive or injunctive norms.
With attitudes excluded from the models, there were main effects of both descriptive and injunctive norms over and above demographic factors when predicting intentions to learn medically actionable, nonmedically actionable, and carrier sequencing results (see Table 2 ; all ps Յ .004). Descriptive and injunctive norms explained 7%, 6%, and 7% of the variance in intentions to learn medically actionable, nonmedically actionable, and carrier sequencing results, respectively. Given their overlapping CIs (Cumming, 2009), the standardized coefficients indicated no difference in the magnitude of the associations of descriptive and injunctive norms with intentions for obtaining all results (medically actionable: ␤s ϭ .20 vs. .15; nonmedically actionable: ␤s ϭ .17 vs. .16; carrier: ␤s ϭ .19 vs. .16).
Mediation Analyses
We hypothesized that effects on intentions of injunctive norms but not descriptive norms would be mediated by attitudes. Injunctive norms (B ϭ 0.35, SE ϭ 0.04, p Ͻ .001) were significantly associated with attitudes. Despite the consistent main effects observed of injunctive norms on intentions, injunctive norms no longer predicted any of the intentions outcomes when attitudes were added to the models (medically actionable: B ϭ 0.01, SE ϭ 0.01, p ϭ .49; nonmedically actionable: B ϭ Ϫ0.02, SE ϭ 0.01, p ϭ .20; carrier: B ϭ Ϫ0.01, SE ϭ 0.01, p ϭ .32). However, attitudes significantly predicted intentions to learn medically actionable (B ϭ 0.07, SE ϭ 0.02, p Յ .001), nonmedically actionable (B ϭ 0.17, SE ϭ 0.02, p Յ .001), and carrier sequencing results (B ϭ 0.13, SE ϭ 0.01, p Յ .001). Consistent with this evidence of mediation, bias-corrected bootstrapped CIs indicated that the effect of injunctive norms was significantly mediated by attitudes for intentions to learn medically actionable (mediated effect ϭ .03; 95% CI [.01, .06]), nonmedically actionable (mediated effect ϭ .04; 95% CI [.02, .07]), and carrier sequencing results (mediated effect ϭ .05; 95% CI [.03, .06]). As reported above, after controlling for attitudes, the direct effects of injunctive norms on intentions to learn nonmedically actionable and carrier sequencing results were negative but nonsignificant. We therefore computed the sum of the absolute values of the mediated and direct effects and examined the proportion of this total effect that was mediated by attitudes ([mediated effect/(|mediated effect| ϩ |direct effect|)]; MacKinnon, 2008). Attitudes explained 76% of the relationship between injunctive norms and intentions to learn medically actionable results, 77% of the injunctive norms to nonmedically actionable result relationship, and 82% of the injunctive norms to carrier result relationship.
Descriptive norms were also associated with attitudes (B ϭ 0.08, SE ϭ 0.04, p ϭ .03), and as reported above, attitudes were associated with all intentions outcomes. However, as expected, associations between descriptive norms and intentions were largely unchanged after controlling for attitudes. Descriptive norms remained a significant predictor of intentions to learn medically actionable (B ϭ 0.03, SE ϭ 0.01, p ϭ .002), nonmedically actionable (B ϭ 0.03, SE ϭ 0.01, p ϭ .02), and carrier sequencing results (B ϭ 0.03, SE ϭ 0.01, p ϭ .004). Bias-corrected bootstrapped CIs further supported that the effect of descriptive norms was not mediated by attitudes when predicting intentions for learning medically actionable (mediated effect ϭ . 
Moderator Analyses
Finally, we examined whether attitudinal ambivalence moderated the associations of descriptive and injunctive norms with intentions and attitudes (see Figure 1 for hypotheses). Ambivalence was significantly negatively associated with attitudes and each of the intentions measures, while controlling for attitudes (all ps Ͻ.03). Contrary to hypotheses, attitudinal ambivalence did not moderate the effect of descriptive norms on intentions to learn medically actionable (B ϭ 0.01, SE ϭ 0.01, p ϭ .70), nonmedically actionable (B ϭ 0.02, SE ϭ 0.01, p ϭ .09), or carrier sequencing results (B ϭ 0.02, SE ϭ 0.01, p ϭ .11). The injunctive norms by ambivalence interactions were not significant when predicting intentions to learn nonmedically actionable (B ϭ 0.03, SE ϭ 0.02, p ϭ .09) or carrier sequencing results (B ϭ 0.01, SE ϭ 0.02, p ϭ .42) but was significant for medically actionable results ϭ .02). Simple slopes indicated a positive association of injunctive norms with intentions when ambivalence was high (B ϭ 0.04, SE ϭ 0.02, p ϭ .03). When ambivalence was low, injunctive norms were unrelated to intentions (B ϭ Ϫ0.02, SE ϭ 0.02, p ϭ .13).
When examining whether ambivalence moderated associations of norms with attitudes, results supported our hypothesis that the relationship of descriptive norms to attitudes would not depend on level of ambivalence (B ϭ 0.04, SE ϭ 0.03, p ϭ .16) but that ambivalence would moderate the relationship of injunctive norms to attitudes (B ϭ 0.25, SE ϭ 0.04, p Յ .001; R change 2 ϭ .04; see Figure 2 ). Injunctive norms were strongly associated with attitudes when individuals were highly ambivalent (B ϭ 0.43, SE ϭ 0.06, p Յ .001) but were unrelated to attitudes when individuals were low in ambivalence (B ϭ 0.07, SE ϭ 0.05, p ϭ .14). These results support the idea that attitudinal ambivalence did not foster greater consideration of others' behaviors (descriptive norms) to inform one's own attitudes but did enhance incorporation of what is approved of by others (injunctive norms) into personal attitudes.
Sensitivity Analysis
All analyses were reexamined for "family injunctive norms," reflecting approval from children and siblings (n ϭ 417).
1 As expected, the mediated effects fully replicated. Attitudes mediated the associations of family injunctive norms with intentions to learn medically actionable (mediated effect ϭ .03; 95% CI [.02, .05]), nonmedically actionable (mediated effect ϭ .06; 95% CI [.04, .08]), and carrier sequencing results (mediated effect ϭ .05; 95% CI [.03, .08]), explaining 94%, 100%, and 87% of these associations, respectively. Likewise, descriptive norms predicted each intention outcome over and above attitudes (all ps Յ .004). As descriptive norms were unrelated to attitudes in this context (B ϭ 0.05, SE ϭ 0.03, p ϭ .17), attitudes could not mediate the association of descriptive norms with intentions.
With respect to moderation by ambivalence when predicting intentions, there were no interactions between family injunctive norms and attitudinal ambivalence for any of the intentions outcomes (all ps Ͼ .11). The descriptive norms by ambivalence interaction was nonsignificant for medically actionable and carrier intentions (ps Ͼ .08) but was significant for nonmedically actionable intentions (B ϭ 0.03, SE ϭ 0.01, p ϭ .04; R change 2 ϭ .01). The association between descriptive norms and intentions was evident when ambivalence was high (B ϭ 0.05, SE ϭ 0.01, p Ͻ .001) but not when ambivalence was low (B ϭ 0.01, SE ϭ 0.01, p ϭ .54). In comparison with the primary analyses, the significant friend injunctive norms by ambivalence interaction predicting medically actionable intentions failed to replicate, and the descriptive norms by ambivalence interaction predicting nonmedically actionable intentions was only significant in the context of family injunctive norms. Thus, the norms by ambivalence interactions when predicting intentions were inconsistent across the two sets of analyses.
When predicting attitudes, the interactions of family injunctive norms and descriptive norms with ambivalence were fully consistent with the results for friend injunctive norms. Ambivalence moderated the association between family injunctive norms and attitudes (B ϭ 0.25, SE ϭ 0.07, p Ͻ .001; R change 2 ϭ .03), but not the association between descriptive norms and attitudes (B ϭ 0.05, SE ϭ 0.05, p ϭ .32). Simple slopes again supported that family injunctive norms were associated with attitudes when ambivalence 
Discussion
Understanding when and why individuals opt to learn genetic risk information is increasingly important, given the growth in availability of this type of information. As most have little precedent for whether genetic risk information is likely to be beneficial or harmful, it is unsurprising that these decisions may be influenced by perceptions of others' likely behaviors and attitudes. Our findings demonstrated the unique roles that descriptive and injunctive norms play in decisions to receive genomic sequencing results, an increasingly more accessible type of genetic testing that has the potential to benefit health by providing information about one's entire genome. Controlling for one another's effects, descriptive norms (reflecting how other study participants were likely to behave) were directly associated with intentions to learn sequencing results, whereas the effect of injunctive norms (reflecting approval from close others) was transmitted through personal attitudes toward learning sequencing results. Moreover, highlighting the necessary circumstances for their influence, injunctive norms were consistently unrelated to attitudes when individual's attitudes were univalent and presumably strongly held.
It is worth noting that the observed effects of social norms emerged in a sample of middle-aged to older (M age ϭ 60), highly educated adults (89% had college or postgraduate degrees). Individuals in this middle-adulthood range, approximately aged 45-65, perceive themselves as highly knowledgeable and therefore hold strong attitudes about many topics (Visser & Krosnick, 1998) . As a result, middle-aged adults are more resistant to changing their attitudes than younger and older adults (Visser & Krosnick, 1998) , potentially thwarting an influence of norms. In addition, individuals raised in more educated households are less likely to shift their behavior in response to descriptive norms than are workingclass individuals (Na, McDonough, Chan, & Park, 2016) . Norms may therefore have an even stronger association with genomic sequencing intentions and attitudes in younger, older, or less educated populations.
Consistent with previous theorizing (Cialdini, 2003) , our results indicated a direct effect of descriptive norms on intentions to learn genomic sequencing results and an indirect effect of injunctive norms, through attitudes. The results for injunctive norms support that conforming to what is approved of by others requires some degree of cognitive processing. Health decisions vary in personal relevance and importance, resulting in variation in the degree to which they invoke cognitive consideration. Injunctive norms may therefore be especially influential in the context of fairly deliberate decisions, such as obtaining genomic sequencing results, but may be less important for decisions marked by more automaticity, such as established tobacco use.
Attitudinal ambivalence primarily moderated the association between injunctive norms and attitudes. When predicting intentions, there was very limited support for interactions between ambivalence and both norms. Thus, on the whole, associations between norms and intentions are not likely to depend on attitudinal ambivalence. Rather, constructs capturing ambiguity and uncertainty that are more proximal to behavior, such as decisional conflict (O'Connor, 1995) , may moderate associations between descriptive norms and genomic sequencing intentions. To the extent that decisional conflict reflects preoccupation with and emotional distress surrounding genetic testing decisions, information about how others have proceeded may serve as a mechanism for helping to resolve this conflict. More broadly, our results support that the utility of normative information is likely to be dependent on the strength of patients' own beliefs. If genome sequencing preferences are strongly held, normative information is likely to be less consequential than in situations where the best course of action has not yet been decided (Hohman et al., 2016) .
The present results have broader implications for how providers and genetic counselors might approach decisions surrounding genomic sequencing. Going beyond personal values and beliefs to consider important others' views may help the client and counselor to better understand the factors contributing to ambivalence. Addressing these factors may lead to patients making more informed choices and experiencing less decisional conflict and regret. Educating counselors about the role and importance of psychosocial constructs presents the ideal means for utilizing psychological research to benefit population health. Clinicians and medical students have been successfully trained to elicit and respond to patient statements indicating negative attitudes and norms toward engaging in health promoting behaviors (Chisholm et al., 2016; Fisher et al., 2004) , providing a model for how genetic counselors might be similarly trained.
Our results specifically suggest an important role for patient stories, which provide information about the choices made by similar patients and have been identified as an important component of patient decision aids (Elwyn et al., 2006) . Likewise, for patients who express ambivalence about whether to undergo testing or how to proceed given the results, exploring perceived approval from close others for various options might be useful for resolving ambivalence and nudging behavior in one direction (O'Connor, Jacobsen, & Stacey, 2002) . Individuals may also sensor their own beliefs, especially in situations where the results of sequencing are threatening and require making difficult decisions (e.g., nonmedically actionable results). Toward the goal of achieving shared decision making between patients and practitioners (Makoul & Clayman, 2006) , participants' views of others' behaviors or level of approval may provide insight into their own likely actions and attitudes.
The present research should be considered in light of the study limitations. First, we relied on cross-sectional data. However, as bivariate associations typically become weaker over time, it seems unlikely that attitudes would mediate the descriptive normsintentions relationship in longitudinal data. Moreover, given support in experimental data (Hohman et al., 2016; Reid & Aiken, 2013) , we expect that mediation of injunctive norms by attitudes would also hold in longitudinal data. Second, although intentions are proximal to behavior, demonstrating that only descriptive norms directly influence behavior would provide additional support for our hypotheses. In the context of genomic sequencing, assessing behavior is difficult as provision of results depends on the availability of such results. Third, generalizability of results to individuals who decline enrollment in sequencing trials, and tend to be less positive toward genomic sequencing (Robinson et al., 2016) , is unclear. However, as decliners are likely to be highly ambivalent, descriptive and injunctive norms may both play strong roles in their decision making.
In sum, genomic sequencing holds substantial promise for improving health through early identification of those at greatest risk. Sequencing is currently being used in specialty clinics to diagnose rare conditions and to identify genetic contributions to autism and developmental disorders (Lim et al., 2017; Sawyer et al., 2016) . Genomic sequencing will increasingly become part of mainstream medicine, with projections of routine use to inform pharmaceutical use to treat disease. Further delineation of the role of psychosocial factors in whether individuals both seek out and choose to learn sequencing results will enhance our ability to guide early adoption into practice (Gray et al., 2014) , and ultimately, to fully realize the benefits of sequencing for improving population health.
